Abstract. We developed a new method to calculate sea surface salinities (SSS) and densities (SSD) from planktonic foraminiferal õ18 0 and sea surface temperatures (SST) as determined from planktonic foraminiferal species abundances. SST, SSS, and SSD records were calculated for the last 45,000 years for Biogeochemical Oceanic Flux Study (BOFS) cores 5K and 8K recovered from the northeast Atlantic. The strongest feature is the dramatic drop in all three parameters during the Heinrich "ce-rafting"events. We modelled the possibility of deepwater formation in the northeast Atlantic from the SSD records, by assuming that the surface waters at our sites cooled as they flowed further north. 
BOFS cores 5K, 8K, 11K, 14K, and 17K were selected as having the best preservation, and were sampled every 2 cm. The samples were disaggregated by soaking and gentle shaking in distilled water overnight, and then washed through a 63-tam sieve. After washing, the coarse fraction was dried in an oven at 60'C and weighed. The size fraction > 150 tam was split using Soiltest CL-242A, as many times as required to obtain a subsample of approximately 300 whole planktonic foraminifera.
The final .split was placed on a micropaleontological picking tray. All whole, or nearly whole planktonic foraminifera, were identified and counted using the CLIMAP group taxonomy [Kipp, 1976] . Any specimens which were not part of the 16 selected species were classified as "other". Figure 2 shows the relative abundance of planktonic foraminifera species versus 14C age [Maslin, 
1993; Manighetti et al., this issue] for BOFS 5K. BOFS 5K
was selected for AMS 14C dating as it had the best oxygen isotope stratigraphy indicating high sedimentation rates and no hiatusis for the last 45,000 years [Maslin, 1993] . The relative abundance data were used to calculate SST.
Quantitative methods have been widely used to analyze mieropaleontologieal data to derive estimates of environmental parameters. The most widely used are those estimating the SSTs from planktonic foraminifera and other microfossil assemblage. A major assumption is that species abundance distributions are related systematically to one parameter of the environment in which they live [lmbrie and Kipp, 1971; Birks et al., 1990] . In most studies, faunal data are calibrated to only one environmental parameter in one equation. In doing so, one assumes that the species abundance of the planktonic foraminifera is solely, or dominantly, controlled by that one parameter. These two assumptions, a systematic relationship and dominant control by a single parameter, are conceptually different. In reality, every assemblage is jointly influenced linearly and/or nonlinearly by many factors such as nutrient availability, light intensity, interspecific competition, temperature, salinity, etc. [e.g., Bd, 1977] . Different combinations of these controlling factors may lead to the same faunal composition. Another complication of quantitative methods is that the fossil data do not necessarily reflect the true living floating foraminiferal assemblage. Changes from the "true" assemblage may be caused by: differential transportation to the sediment, differential dissolution of species, bioturbation, sample splitting errors, and errors in species identification. lrnbrie and Kipp (1971) regarded the chronological heterogeneity of core top samples, which could represent thousands of years, as the largest source of error in their transfer method. The final problem associated with the methods of estimating SSTs quantitatively is that the data are usually in a percentage and not an absolute form. This means that common species covary inversely, even without any inverse relationship in their absolute abundances, the "fixed sum" problem. These problems were monitored using the fragmentation ratio and o Olher species The isotopic fraetionation factor of oxygen between CaCO3 -H20 was calculated using equation (1) 
where SL is the changes in sea level assuming a conversion of In conclusion, we believe at present that the best method for calculating SSS is using the method we have suggested, with the T* calibrations and temperature ranges of G. bulloides and N. pachyderma (s) estimated by Duplessy et al. [ 1991, 1992] , but there are, however, still many problems with the reliable calculation of sea surface salinity:
1. The reliance on the accuracy of the SST estimates: an error of I'C alters the •w estimate by over 0.5%o (a salinity error of between 0.6-0.9%•; Figure 5 ).
2. The sensitivity of the salinity estimate to temperature means that the assumed temperature of ealeifieation (T*) of each species is extremely important. In this study, two different assumptions were made about the seasonal, and thus SST occurrence of the foraminiferal species. Limitation of the combined summer salinity approach is that the assumption of T* is based on the calibration of a core top data set including the whole North Ariantie. With such major changes in elimate in the recent past it is unlikely that the T* has remained constant. 1994] have suggested that the reduction in the NADW during the Heinrich events may have pushed the climate system towards maximum glaciation. We agree but suggest that the climate response was more complicated; after each Heinrich event the climate overcompensated and them was a strong rise in both SST (1' to 6'C) and SSS (1 to 49'00). Only after a maximum of 2000 years did these milder episodes cease. We suggest that 
